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q INTRODUCTION

0 1This p•aper is a continuation of tile investigaticnresulta

Sof which were presented at the last Conferencot ISTVS in

Calgary in 1981 /Traction Investigation of a TrackedO Vehicle Model/.
The results obtained then permitted to draw certain

Sconclusions, however the necessity of rearrangement

concerned with the test model uand the frame of conducted

investigation appeared simultaneously.

New research aimed at settling the effect of changes of the

centre of -:ravity /C.G./ on tractive efforts and on

d stribution of ground pressure beneath the track /i.e.

!U :', NGP/. The location of C.G. varied aceording to the

cha:;ges of external loadings.

The measurement of the drawbnr pull and the distribution

of pressure between track and soil layer were carried out

in the model :lcale.

TIHE TEST•STAIID

The rodel of the tracked velf-propelled vehicle running in

t.je m:obil :-oil bin v:wn the :'mechanicral part of the test

n parrtus. The model and the -:oil bin were being described

in the prper ;.-hich was preoeinted at t>-e l':ot Conference['].

The ... ,te' of rcr-,istr:,tion of tLe dr'wb.r pull undero-ent a

c'/tiq'es. The vehicle model was connected ":ith the immovable

:;ocle tirout:. L,. octu4;onal ,IyI,,:.oi etcr desigJned according

to [:'j. Tie en::urinit syuteu- of dr',-wber p:ll had better

s3. ;-ivit,, ' , e arit, t}inn previ-",-s one /Fig. 1/

".:,e r:.;id 12tcel plite einblin, fro..t 1y 'in', of the 2odel
/witlh the :.id of bob/ ., ý:,ouw.teK ri -.!it over . frn t .'.Lel

t
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PREPARATION OF T•iE "OIL

The soil preptired for measurements had specified ,iechanical

constitution due to uniform mixing aiid humidification so

that it possessed homogeneous structure,humidity and density

in the whole bin.
hum:"idity of the soil vis checked every day before beginning

r-nd arfter conm)letion of the experiments.
3efore each test the soil was mixed,levellized and compacted
by means of mechanical compactor.

All the tests were carried out on the clr.yey sand.

The physical soil properties and the grain size distribution

are shown in Table 1 and Fig. 3 respectively.

Table 1. Physical properties of the soil

7iet density /knl/rn 3 / 26,0

avernL-e water content /%/ 9,0

cohesion /kPa/ 10,0
ar.gle of internal friction 29,0

bulk density /kN/fm 3/ 16,0

1 04M01

UOCW,, O,04 at i

Grain 9 te ,10w

Fig. 3. Crain size li stribution

"____,__ ______ _____n___ , ,
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TRACTIVE MEASUPIE1NT$

The disposable drawbar pull and the machine loading coming

from the soil /when the track was rolling/ were registered

during the tests. The tests were carried out tor the value

of slippage s-2•% and sml00% /what means loosening the

machine adherence with soil/.

In comparison with previous investigation there were

increase of slippage value from s-8,4% to sP20%. It was so,

because the tendency to the lateral tilt occured when the

slippage value was 9=8,4%. It mainly took place after 2,0

or 2.5 m of riding. When slippage value was 20% model was

not disposed to tilt itself.

The location of C.G. was varied in each aerie of

measurements.

The simulated external loading of the model was obtained by
means of additional masses fastened down to the model at
different places.

The following drafts of loading were separatedý

a/ an additional mass 228 N /8,8% mass of the model/ -Fig. 4

b/ 319 N /12,3% "i -Fig. 5

c/ 547 N /21,0% / -Fig. 6

d/ 696 N /26,8% / -Fig. 7

Loadings,which simulated an action of a bulldozer blade
were given up in discussed investigation /practically a

horizontal component of force/. It was why,because this

component of loading was simulated by means of a system of
two horizontal parallel cords fastened to the model on the

both sides and there was no possibility of determination of
cord tension with a sufficient accuracy. The additional mass

which created the tension in cords hung freely and was

exposed to the action of uneven body forces.

Before each measurement the track was re-set in a determined

which occured every 35 revolutions of a track sprocket.

The number of revolutions resulted from transmission ratio

of tVe chain drive.

Thin way a :onstunt track tension /i.e. horizontal loading

i- -4

A' ~ ,~ .



353



354

e , .: i 'fr(,nt whel 0 tCIe o, o l v:;.Lou being

St ,l 1n;'1. Al •,'ch str in giuuge wnti .iottinig, then to zero

to !le o':nu tta nt fixed value by means of the di:ital

voltmiecr. It. mrnde nure about efficient accuracy of

measurementt.

DATA ANALYSIS

The conducted tests made possible to reveal some distinct

regularities existing in correlations of the type of the

used additional load /i.e. location of C.G./ and values of

the drawbar pull as well as ground pressure distribution

beneath a track of the model.

A value of the drawbar pull /D.P./ depends on a location of

the centre of gravity /C.G.J The weight of the model varied,

so some operations had to be introduced. When the model was

loaded with an additional mass, the obtained values of D.P.

were equatedso:
'mD.P. an ' nlr• % l

whe re:

D.P.al - an analysed value of D.P.
I)Fp - a aeasured value of D.P.

mb - a basic mass of the model /265 kg!

mm - a mass of the model when the DoP. m was

measured.
The loadings of the rollers were diminished too. An influence

of t.he adJitionUl mass was eliminated, so variable values of

D.P. coul i have been compared.

This way a pheno ,enon of a change of a C.G. was obtained

without chtnging of a total mnass of the model /in theory of

r ourne/.

The ýi.oplnc e-ent of C.(,. influei.cezn on a point 's location

/cen're of the be~rin• reactioln, of the ';round/.

: , ,lxocion ix,/ wnu• compited by /2/ /fig.• /

p- FC/ 0,25 L + IF P FAB1 0'5 I,
F FA T + FC + F + F . + F, G
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- n ; t 'u'k :roui~d c'~t t 1n tix t
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"t c eI ýt o f C .. 4;r frorn loc-tion o2, C.. fcr
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Xc - x,-
occurs for cc = U.055 practically -;.-hen both points are

in line. The lri;er distance between oirnts, the higher

value of D.P.

CLOSING R.'.JLRKS

1. The results of investigations confirm an assumption that

D.P. depends on the location of C.G. of the model. The D.P.-
value varies between 720 N and 13O0 N, i.e. almost 100 per

cent more.

So great difference causes a necessity of the iivestigation

of C.G. location's effect on the drnwbar pull.

2. All t. e ootained dependlencies like D.1. versus fictors of

the model's state of loading are non-linear.

3. The gauC'es fixed in thie model permitted to the continuous
recording of ground reactions loaded the model's frame.
Computed centre of reactions depends on the location of C.G.
of a tracked vehicle.

4. The groul.d pressure distributions obtained during
investigations permit to establish a loading spectrum of

models frame and to carry out its fatigue limit anaiysis.

5. The carried out analysij allows to make most favourable

distribution mass of the model /for the used soil/.

6. The vertical loading of the fram~e is not uniform as well

as the trian,-ular.

Further rese:trch on propagation of stresses in ground beneath

the track /related to the concentrated force F loadlngi a

roller/ in going on.
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